In vivo construction of tissue-engineered cartilage using adipose-derived stem cells and bioreactor technology.
The present study aims to investigate the feasibility of tissue-engineered cartilage constructed in vivo and in vitro by dynamically culturing adipose-derived stem cells (ADSCs) with an articular cartilage acellular matrix in a bioreactor and subsequently implanting the cartilage in nude mice. ADSCs were proliferated, combined with three dimensional scaffolds (cell density: 5 × 10(7)/mL) and subsequently placed in a bioreactor and culture plate for 3 weeks. In the in vivo study, complexes cultured for 1 week under dynamic or static states were subcutaneously implanted into nude mice and collected after 3 weeks. Indicators such as gross morphology, histochemistry and immunohistochemistry were examined. In the in vitro study, histological observation showed that most scaffolds in the dynamic group were absorbed, and cell proliferation and matrix secretion were significant. Positive staining of safranin-O and alcian blue II collagen stain in the dynamic group was significantly stronger than that in the static culture group. In the in vivo study, cartilage-like tissues formed in the specimens of the two groups. Histological examination showed that cell distribution in the dynamic group was relatively more uniform than in the static group, and matrix secretion was relatively stronger. Bioreactor culturing can promote ADSC proliferation and cartilage differentiation and is thus a suitable method for constructing tissue-engineered cartilage in vivo.